TrIQ-bimane studies using mBBr support helical movement model shown in When analyzing these studies, it is necessary to account for the possibility of efficient energy transfer of bimane fluorescence to the retinal chromophore. The more spectral overlap that exists between the retinal absorbance and the bimane emission, the greater will be the amount of the energy transfer, which will result in lower observed fluorescence. Thus, one sees increase in fluorescence intensity for bimane labeled bovine rhodopsin mutants upon photoactivation, due to reduced energy transfer from bimane to the retinal, caused by the decreased spectral overlap of bimane emission and rhodopsin absorption (supplemental Fig. S2, A and B) . The opposite pattern of energy transfer is expected for the bimane labeled parapinopsin mutants: no overlap of bimane emission with retinal absorbance in dark-state parapinopsin, whereas the amount of overlap increases upon photoactivation, and thus one sees reduced bimane fluorescence (see supplemental Fig. S2, C and D) .
The closed and open circles indicated amount of GTPγS bound to Gi in the dark state and after photoactivation, respectively.
Supplemental Fig. S2
The spectral overlap of bimane emission with bovine rhodopsin and parapinopsin absorbance changes in the dark and active states.
Black lines indicate absorption spectra of bovine rhodopsin in the dark (A), after photoactivation (B), parapinopsin in the dark (C) and after photoactivation (D). Red lines indicate typical fluorescence emission spectra of bimane. Absorption maximum of bovine rhodopsin before and after photoactivation is at visible and UV regions, respectively. In contrast, absorption spectra of parapinopsin before and after photoactivation are at UV and visible regions, respectively. As can be seen, the amount of spectral overlap (pale blue) between bimane emission and the retinal absorbance increases upon photoactivation of parapinopsin and decreases upon photoactivation of bovine rhodopsin. This increase and decrease of spectral overlap changes the amount of bimane fluorescence energy transfer to retinal, and thus make fluorescence lifetime shorter and longer, respectively (see supplemental Table S1 ). the Stern-Volmer plots, mBBr reacted with L-cysteine was used as it is more stable than PDT-bimane reacted with L-cysteine under various solvent conditions. The apparent polarity surrounding the bimane probes attached to the protein was estimated by comparing the emission λmax to calibration curves generated for free bimane in different polar solutions, as previously described (1,2). Using this approach, we estimate that after photoactivation, the apparent polarity around the bimane for the 227B 1 mutants of bovine rhodopsin and parapinopsin is ~23 and ~30, respectively. Similarly, the apparent polarity around Fluorescence emission spectra of the 244B 1 mutants of bovine rhodopsin and parapinopsin between pH 6 and 8.
Emission spectra of mBBr labeled bovine rhodopsin 244C mutant at pH 6 (A) or 8 (B) and spectra of mBBr labeled parapinopsin 244C mutant at pH 6 (C) or 8 (D) are shown. Spectra are normalized by maximal fluorescence intensity as 1.0. Black and red lines indicate spectra before and after photoactivation, respectively. The spectral changes in 244B 1 mutants upon photoactivation of bovine rhodopsin and parapinopsin were not changed between pH 6 and 8, suggesting that differences of conformational changes between the two rhodopsins are not due to differences in pH effects.
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